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Abstract of JP2000285895 

PROBLEM TO BE SOLVED: To provide a separator for a nonaqueous electrolyte secondary battery having a thin 
profile, excellent balance of a small hole diameter with a mechanical strength and high reliability and to provide a 
nonaqueous electrolyte secondary battery used therewith. SOLUTION: This separator for a nonaqueous 
electrolyte secondary battery is a separator carried with an organic silicon compound by a chemical bond. The 
organic silicon compound is a polyalkyleneoxide-denatured polysiloxane. The separator for the nonaqueous 
electrolyte secondary battery is composed of a nonwoven fabric containing 50 wt.% of a fine fiber of 1 denier or 
under. The fine fiber is formed by splitting at least one part of a splitting type combined fiber and at least one 
component of the splitting type combined fiber is composed of an ethylene-vinyl alcohol copolymer or polyvinyl 
alcohol. This nonaqueous electrolyte secondary battery is used with this separator for the nonaqueous electrolyte 
secondary battery. 
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^-ML-Cf^!: 25c mirffSBg L, #7k«ftifcm 
[0 0 7 1] <#*WiK*»<0f1d8>^ui'#— # 

bfc^f- LiBF4S-lmol/ll;/i5i9 
i20mm > IJl. 6 mmO^-f >-W¥frW®&MM 

[0072] mmm 1 2 

vir^y^^u-^^/jJS^fiM^^ (Aft^Mtt 
fig, DFS-7, it27 = -/K il£6mm) 8 0 
%, Mfc0iJ 1 -effl^fc^ffi^-g-»t2 0%Sr*t»fc^« 

20 «S:/fl^T»*fJ>ttU 2 g/m 2 <D^*$rf^ 

ftltti, 1 t?/B^fcjtfy T/W*U^***-f 

K£t£fe#y fndMfv ( A ) 0>3%*S»«r^«$*, 
1 1 O'CT'^UTTF^fiiid^U-C^TKy ->n*-tf- 
VSr-ft^te^iD 1. 2%te^$-frfc„ Zft.%7.—s< 

— ^SLri?:^-Sr2 5 umiznsjmv^ ft* 

mmmnmm±'<i<~*-t vtz„ ^mmmx^mvtc 

^bfc^*, &mvxx%tiimc>mmM#i*mmz 
30 n, ttmvxx2TcMmm&<Dmmniir--jwj.Tx 

[00 7 3] <*7k«»«*»w^«>*ia6«-cf^« 

0 irPl^l(c:UTi:S2 Oram, K£ 1 . 6mmffl3 
[00 74] JIJSCT 1 3 

S1S^«il6 (f-yyim DF2, «a3f=-/K « 
40 Ig6mm) 8 0%, y 7"n tf Ix^i ^ y ifl/yi> 
b (AfDlfeiSttM, NBF-H, 
0. 7f=-/K WtS5mra) 2 0 

Srfflv^r»5*»«Eb, SFSl 2g/m 2 w^*4r^ 

Itfct, HiS0iJl-efflv^c^y Tyu^u^^MM K 

^^y->Ddf-^> (a) o3%7K®?ss-^a^-&, i 
i o < c-c*^ur^®*mair^uTf^y s^n^v 

JO * U^f— ftimL-XW-Zh* 2 5 MmtCffaBSb, ^tK« 
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fee 

[00 7 5] <^7K«#fffim?&<7?^S3>*^liS^JT-^Si 
{BJ 1 0 bfflffi\Cl,X\M.&2 0mm, 1 . 6mra03 
[00 7 6] MM® 1 4 

mm\zvxm^m^xxim^^^y—^mv, wmi 

XltM 1 T'fflV^c^y T/^uy^W KSEtttfy -> 
n=3f-yv (A) 1%. 5116099 xm^^it^V Tfr* U V 
*=**W K^fetfy^ndMJ-v (C) 0. 3%, 7K9 
8. 7%0>S£-»Jfc$:£»£-t*\ 12 0miLt^ 

o. i%*§£f£-frfc 0 ^JxS'X-^-^i/y^-ML 

rff^-sr 2 5m mirwps u itfrmMwmMm-t'< u 

[0 0 7 7] <ft*nMWLnM<aft®L>*mMMXftm 

&ll 0 tmm^^Xm.^2 0mm, S5S 1. 6mmW3 
[0 0 7 8] 1 5 

iRi«nr vxm&tpffcisxvm* n"^— *ysu wm. 1 

2g/m 2 , m*2 5 um<D7f-ffit5*Vm\^tL. 

ndr-y-V- (A) 3%, Hlfefll 9 "Cffl Vjtstf y TA-=* 

K*tfcKy v'ndf-y-V (C) 0. 9%, 7K9 
6. l%«?fi^*ttSr^SS-e:, 12 0ttKiLt^ 
»ftift*lw#L-CttJKy -> n df- -y- > ^^^jg-g-^ <k <9 
2. l%te#<*-frfc 0 i*^*— # l/V^- Ml 
TJ»*S: 2 5m mteff W& U .^zk^fiSSSmayB-fc^ U 

[00 7 9] <#7K«)MS«fe«>f^«>*ISltOTT^M 

fifjl 0 i|p)^!rLTil : S2 Omm, 1 . 6mm©^ 
-Y >-S**«W»WfiSrf^« Lfco 
[00 8 0] 1 6 

mmzvxmi$&i&i$£zfii&% is>y—tsmvxw& 1 
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mnm i -c-fflv ^tc# y u^^-^-y-^ KSEtt>K y •> 

n^r-y-V (A) 1 0%, SU601j9-CfflWcL5Ky T/U^W 
V^IM K^ttJKy v-n^r-y-V (C) 3. 3%, 7k8 
6. 7%Wjg^f«Sr^g$-ar. 1 2 OtfeiLT^ 

O. srofi^S-tirfc, r^Sr^-^-^u-^-SaSIL 
/0 Sr2 5 MmtclfsSSb, ^TKfl^^mjfefflir^W-^- 

[00 8 1] <^7KII«?^«?iil<D'mS!J>*SJfe0iJ-e^»l 
CTl OilR^iCLTit^Omrru S5£ 1. 6mmCD = 

-y ^m.^mM^m^'m: u^. 

[00 8 2] JlJfc^J 1 7 
20 <^7K^?jSm*fflir^u— ^ — cDff3RS>HJ£0y l3i 

2g/m ! , m^-2 5 MmW^*Srf^Kbfc, r*UC 

HifcW 1 xm^^tztf y t/u^ u^^-^-y-^ K^tt^ y ^ 

ndr-y-V (A) 2 0%, ^J£0iJ 9 T-fflV ^ctK y T/U^r U 
V^-dr-y--r K^JKy ->o^-y-^ (C) 6%, 7K7 4% 
COM-&^^^«$-fr, 1 2 otr«Lt^«li 
tc^L-C^y '>ndfy-^^^^(c:± 19 1 8. 8% 

fi^^-tirfc, -ivzx—st—xu^y-Mimvxmz/-* 

30 Lfc *mnMxftmLtammmmmmm-t;<i'~-? 
-<om&zm*mmMxnmvtcm^ &tivxxzti 

[0083] <^mmmmm<Dim>^mmmxi^m 

m 1 0 tmm^VXm.^2 Omm, K$ l . 6mmW^ 

[oo84] mmm 1 8 

40 m^tz^mmm-^mms 0%, hjs^j 1 xm^^tc^mm 

1 3 g/m 2 w^*sr^Mbfc. Wt^mm*mm®\ 1 

irlRHttwLTUft* l/V^-MlL, ff^-Sr 2 5 M mi-p 

life, mi^yyotvya.xyh^tu to 1 
^*^r/i-3^->a^3fi*r-r?)^y r/udru>^-df 
-y-'T K^tt^y ->ndf-y-^ («t tdj <o 

3%7K^Sr^S$-fr, 12 0ttKiU«Mt 
trjfi-LT^y ->ndr-y-v^k^*£-g-(c:J:i3 1 . 9%fe 
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»<o»f B^*t*«»B £ n» br -e# fcffi^^^e 
[oo85] <&*wmw&<oYm>*&tem-?i/m 

M 1 1 t ffl&\Z.LXm&2 0 mm, B5$ 1 . 6mm<0=i 
(00 8 6] HJfcM 1 9 /0 

3g/m 2 , ff*2 5Mm«3^**Srf^HLfc. CHtw 
MMMl 8-C'fflV^fcTKy T/UdrU>3j-Jr^ Kgtt JK y 
•>n*-y-V (D) 1%, Hm01J8T-ffl^fc^y Tyu-^U- 
h'&m#>J 'so*-?-^ (B) 0. 2%, tK9 

8. 8%<oig-g-$&S£S:-g-g£-e\ notfeiu^ 

0. 2%Si$£-tf:;fc 0 rll&^-^-Sl/y^-ML 

[0 0 8 7] <^*«Wft«Jft©^«>*5W(|[«-Cf^« 
Ml 1 tffl$UZVXW. i &2 Omm, 1. 6 mmffln 

[00 8 8] mMM 2 0 

WMK^xm^mM^m^^^y-wm^ wmi 

3g/m ! , J£2*2 5 nm<D^&%i&{mV1t 0 
SUSSMl 8T-/flV*fc7KyT^uv**-»M KSttfctfy 
^ndf-f-^ (D) 5%, HJfe^8T?fflV^7Ky T/WdrU 

1 2 0t^tt*LT*l^fi*fc:*fL 

-arfco rh^^-^-i u^y— ^mvxw-^ 25 h 

ffi*m*m.wmxffi,giL-fzmm. ftuvx-ezizwma 
mmmttfwazti* &mvxxzitmmim<r>m&K 

[008 9] <**««HK«ft©f^tl>>*:351te«-C^» 
Ml 1 £IU#trLTIiE@2 Omm, 1. 6mmC0 = 
[009 0] HJfeM 2 1 
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3g/m 2 , m^-2 5 Mm^^Srf^iSLfc r*Ur 
HJSMl 8-ffflV^cJKy T^drW>^-=Ar-y--r K^ta^y 
->ndf-y-^ (D) 10%, HJfeM8T-ffl^fc#y T^^f- 
UV^-dr-y--!' K^tt^Ky »>n^rf-V (B) 2%, tK8 8 

12 0fe?aiU^««I 
atc^-LT^y^o^-y-^^^-g-lrJ;!? 8. 7% 

2 5 /zmlrffP&U *7k««?»S«?iffl-fe^^U—^-t 

-<DWrm*n s Fsmmx-m& vitmm. &® ut-tt 
mm.<Dmmmmmmzti. &m lxxz tz.mwmm<D 

[00 9 1 ] <*7k«!l««?fifl3fftH>***0!|-Cf^H 
MltHitLTiS2 0mm > S^l. 6 mm^n-f 

[0092] %mm 2 2 

3 g/m 2 , ff^-2 5 MmtO^F^Srf^MbfCo £*Xfc 

->odf-y->- (d) 20%, mfeM8T?fflv^#y r^=^ 
i/y^tYKftt^iiv'D^ty (b) 4%, * 7 6 

&\Zttl>X&#V v'cidr-y-^Sr^^trit) 1 9. 1 
[0093] <**«»»t«»«>f^«>***«|-efms 

M 1 t(R)^iCLTi:@2 Oram, S5£ 1 . 6mm<D=i-r' 
[00 94] ittSM 1 

<&7kmmfow&m±;<i'--f—<Difc9si>mMMi tm 

g/m 2 , I*2 5Mm(7)«t^iLfc 0 
tf-ZUZ?* K'>7y5%, 7< ^7—71^4 5%, tK5 0 
%«5ja^-*»Sr*a$-&» 1 1 O'C-CiBlKHKfllS-erT^: 
«l*Sfi{'*fUTK^7^Sr-fli^^±f9 3. 5%fe 
1fi£-&ti 0 Ztl&X— *wyy-MILTf^5r2 
5 m m(r?f Pfi L> ^7X««??$«?&ffl-fe'"< -t L 

[00 9 5] <**«»»«6«>^t!!>*it«09-Cf^M 

Ml irl^«lt-LTiE@2 Omm, 1 . 6mm©3^ 

[00 9 6] tttftM 2 



-10- 



19 

g/m2, m&2 5u mCO^*^^®J L7h„ cm3v> 
^f^^l'^v'7yiO% 1 ^^/-yU4 5%, *4 
5%Oil-S-?§fi££^»£-fc!\ 1 1 O'CTAD^-ft^-frT 

[0097] <&7\<.mMi&nm<Dftm>*it%tMx*ftm 

Ml irPHi(CLTil:S2 Oram, K£ 1 . 6mmO#* 
[0 09 8] tfctSECT 3 

<^7K«^m?&ffl-fe^^-<5'-ro^Jii>^fiaj 7 i ID 

g/m 2 , /?^2 5 nm^mtt&YEWklstc ZfrlZ-J 
h*ri/7>-l 0%, ^/-;M5% 7k 4 
5%(D^^5r^«$-fr. 1 1 Ott«iiIfcLt^ 

m^Mm^Mi^xm^v^^t^^x'o 5. 9%m 

5 n mt3??pftU ^TKa^mffl-fe^L — ^-<t b 

[0099] <^7Km^?>smw^as>*Jt^MT-^M 

Ml t[S)mi^l>X\£&2 Omm, i«£ 1 . 6mm©^7|c 

[0 10 0] tfc«0ij4 
<**«SP««»ffi-fe^U— Wf^J>*tt«l 3 t 
mm\z LXS*tMR*s J:tf»* wy^-ML^ if* 1 
2g/m ! , S*2 5/ J m0^i*S:f»Lfc. i*U3 
yxf/u^x F*->->7yi 0%. S — /U4 5%. 

7k4 5%<DM&mmzSW:£-£. i i oic-atafRBMfcS 
M2 5^ml;SlSU #7kfW?il£tt?&fflir^U'— * 

-*-<Dmm*n*ffi.Mmx~mmviti&^ &mvxx 

[oioi] <*zK«*HS«*ofpa8>*it|S!«n?f^jK 

Ml bm&\ZVXW&2 0mm, ffi £ 1 . 6mm©^*; 
[0 10 2] it&M5 

< #7ktt8¥ii£®?i£!-tr y< u—?-<Dftm > D T;u* w 

Tt^liUJSM 7 t l*H*{3 <fc t>*^* u- ^ 

y-jiJIL, «Ftl4g/m 2 , f^2 5 /1 m©^ 
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[0103] <tt7knmfomm<om&>*vcMtmxmk 

Ml tlD#f-L-Cii:S2 0mm, iS5S 1. 6mmW#7K 
[0104] vcxm 6 

/0 V^— *&S U PFfi 1 2 g /m 2 , J?^ 2 5m m(D^H& 

[0105] <^*««¥«*»©fSH>*Jt|St«TM^« 
1 ilD^tr 1^X11^2 Omm, W$ 1 . 6mm(D^7K 
[0106] JfctfcM 7 

< ^mmmmMm ± ^ u— * - > e 1 . 

Ojum, ¥-&)M&0. 2 M m, W-XffiM&O. 6 mm (75 
20 jKy^U>Hattt*«r*^*U 0. 111%©^ 
9 y-£rsH$!Lfc 0 ;©75 y-S:RW«aSrffl^-C 
IMftU i^*l 3 g/m 2 <DWfi£f^L/i,, iO^F 
«Wl±9l!R»«-^5ISBfi«*s*U<av^t<0-e*>ofc 0 
:Ml20t, 7°U-;*.J£3 5 k g/cm ! rotf|:f| 
*i/yy-jSim fit** 2 5 M mKWBEU ^tMTO 

[0107] <**«H««»rofm>*Jt««-efm 
Lfc#7K«A?^«?lfeffl-fe-'< * -Srffli >fc£W»i*ife 
Ml ttDiliv: LTlf 2 Omm, 1. 6mmW^ 

[0 108] _hfEtf>l£JSMl ~2 2*3j:tfJt«Ml~7 

[0 10 9] <&**ffl?LS>l£J£Ml~2 2*5itJJttSE 
M 1 ~ 7 13 J; "3 #53tvfc^7Km^«?affl-fe/< u--^ - 
|30V>"C, ASTM F3 1 6-8 0f^$tl5^7' 

[0 1 10] <3I!S3££>!£&£M1~2 2*5it>*tt:g?M 

OmmOSWl:io*»U §l!B&&ft(K#£:fflV'> 

[0 111] <5fl[5]SSmJE^S>*JSMl~2 2*5<tl>* 
itg?M 1 ~ 7 (3 J: 9 »blxfc aw va#zk«W»tt?&S: 

fjil 0fi»3ot>TB8IIIK«ffiSra9«b, ^E«l33tp*§r 
JO [0 112] <^7l^^r— ^S>±IE<M(Hl!Smffi^Fa 
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cm 2 ^m^*T^lhS£E4. 2 V tCit-fS 

1 mA/cm 2 com^«r^ih®J£2. 

7 5 VliatSitfttJtfcit^JttSi^?), IE 
'lgSfcDOx^-ttlt (mAh/g) 



22 



[0113] 
[^3] 



[0 1 14] 















^ m 


k pt/2 0 mm 




mAh/fc 


1 


22 


2. 


4 


2/10 


123. 3 


2 


1 7 


2. 


1 


0/10 


121. 5 


3 


20 


2. 


5 


0/10 


127. 2 


4 


1 D 

1 8 


2. 


4 


0/ 1 0 


1 O O 1 

lZo. 1 


5 


1 7 


2. 


2 


0/10 


126. 3 


6 


14 


1. 


8 


0/10 


120. 4 


7 


1 2 


2. 


0 


0/10 


129. 5 


8 


1 2 


2. 


0 


0/10 


130. 8 


9 


1 2 


2. 


0 


0/10 


131. 1 


10 


1 6 


1. 


6 


0/10 


128. 6 


1 1 


1 6 


1. 


5 


0/10 


130. 7 


12 


14 


2. 


1 


0/10 


131. 5 


13 


1 2 


2. 


5 


0/10 


131. 0 


14 


1 7 


2. 


6 


0/10 


129. 7 


15 


1 1 


2. 


5 


0/10 


131. 6 


1 6 


9 


2. 


3 


0/10 


126. 9 


1 7 


7 


2. 


1 


0/10 


120. 5 


1 8 


1 3 


2. 


4 


0/10 


131. 2 


19 


1 8 


2. 


4 


0/10 


129. 6 


20 


12 


2. 


3 


0/10 


131. 3 


21 


10 


2. 


1 


0/10 


128. 2 


22 


8 


1. 


8 


0/10 


120. 6 


[*4] 


JtttM 














pm 


k izr/2 0 mm 




mAh/« 


1 


30 


2. 


4 


10/10 


itt&Ftt 


2 


2 8 


2. 


5 


10/10 




3 


24 


2. 


1 


5/10 


85. 6 


4 


2 5 


2. 


1 


5/10 


79. 2 


5 


2 5 


2. 


1 


5/10 


80. 1 


6 


25 


2. 


1 


5/10 


72. 5 


7 


2 


0. 


9 


0/10 


130. 2 



[0 115] Wm : $tZ<D'&$kfrt>Whfrtei. : !>\Z., # 

u-^-tt. ^«l7 :r --/H^T»»^*4 OJtS 
% Lrt^f LTV ^»*«»kfc5fc»**»:fL&;&s 

10 116] ^Jfefiaj2T-^MLfc^7K*^«*ffl-fe^ 
u— * — fiSS i f^-^HT»i»ii^ 4 o fig 

v^-^r-^-T K^te# y ->a df-y-^cofe^ft/iS 13. 5 % 
ir#v^c*td, ***B?L@H*Jfe0iJ 1 

[0 117] SHiSfi8J3~2 l-Cf^»L*:^*««ftt*» 



9 -Srffli ^Tf^M Lfc^7K«»fKtiftfe«:WlH]SStiJE^FS 

[0 1 18] lixbOf T'HJS«»J6, 15, 16, 2 1 

y Tvi^u^Ji-dMM K^t4*?y -ynirtywafilii 
1 0%<fc>?#<&5t. **jm?L«r4*b</h$<*5 
SB, WMHftWH&J**^ t> , 

[oi i9] i2~22 x-ftm vtz^mmmm 

#$MH LXBrftZintzmmffiM* 5 0 fifi%«_h^* L 

mizmnm 13-22 oiHg-sttiett. - 
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[0 12 0] — 2fr, &4<Dl£mt>>bWibfrtl:£?l^ it 

& m v >x sra^s-c tz.m& i= m m ss«jee 

[0121] ifci|&0i| 5 , 6 ff^SS! Lfc#5WWS»E«lfcfli 
[0 12 2] tfctS5fiSJ7 7?^$!b^:*7Km^fKm?&ffl-fe^"< 
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[0 12 3] 

**, 1 7 ! ~—/l'SlT<Offlfflm&& 5 011%W±^ 

^A5xf u > - tf s/ur^ =i -^#ft-£<£ £ lisK y 
5„ 
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